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Series connection: 

𝐼1 = 𝐼2 = 𝐼3 = 𝐼𝑇  

𝑉𝑇 = 𝑉1 + 𝑉2 + 𝑉3 

𝑅𝑇 = 𝑅1 + 𝑅2 + 𝑅3 

𝑎𝑙𝑠𝑜 𝑅𝑇 =
𝑉𝑇

𝐼𝑇
 

Voltage divider circuit 

𝑉𝟏 = 𝑉𝑻

𝑅𝟏

𝑅𝑻
 

𝑉2 = 𝑉𝑇

𝑅2

𝑅𝑇
 

 

EX: using voltage divider rule, 

calculate 𝑉𝟏 and 𝑉𝟑 for the circuit shown below:  

𝑉1 = 𝑉𝑇
𝑅1

𝑅𝑇
=

45×2×103

(2+5+8)×103 

=
90

15
= 6𝑉 

𝑉3 = 𝑉𝑇
𝑅3

𝑅𝑇
=

45×8×103

(2+5+8)×103 

=
360

15
= 24𝑉 
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Potentiometer 

𝑉0 = 𝑉𝑇

𝑅2

𝑅1 + 𝑅2
 

Resistance in parallel 

 

𝑉𝑇 = 𝑉1 = 𝑉2 = 𝑉3 

𝐼𝑇 = 𝐼1 + 𝐼2 + 𝐼3 

1

𝑅𝑇
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
 

𝑎𝑙𝑠𝑜 𝑅𝑇 =
𝑉𝑇

𝐼𝑇
 

Current divider rule  

For two resistances in parallel 

𝑅𝑇 =
𝑅1𝑅2

𝑅1 + 𝑅2
 

𝐼1 = 𝐼𝑇

𝑅2

𝑅1 + 𝑅2
 

𝐼2 = 𝐼𝑇

𝑅1

𝑅1 + 𝑅2
 

 

 

 

𝑽𝑻 

R1 

R2 

A 

B 

C 

V0 

𝑽𝑻 
𝑹𝟏 𝑹𝟐 𝑹𝟑 

𝑰𝑻 𝑰𝟏 𝑰𝟐 𝑰𝟑 

𝑹𝟐 
𝑽𝑻 

𝑹𝟏 

𝑰𝑻  𝑰𝟐 



Note: for equal resistance in parallel; 

𝑹𝑻 =
𝑹

𝑵
    (𝑵 = 𝒏𝒐. 𝒐𝒇 𝒓𝒆𝒔𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝒔) 

Note: for three resistances in parallel 

𝑹𝑻 =
𝑹𝟏𝑹𝟐𝑹𝟑

𝑹𝟏𝑹𝟐 + 𝑹𝟏𝑹𝟑 + 𝑹𝟐𝑹𝟑
 

EX: for the circuit shown find; 𝑅𝑇, 𝐼𝑇 , 𝐼1, 𝐼2, 𝑃𝑇 . 

Sol:  𝑅𝑇 =
𝑅1𝑅1

𝑅1+𝑅2
 

=
9×18

9+18
 = 6Ω 

𝐼𝑇 =
𝑉𝑇

𝑅𝑇
=

27

6
= 4.5𝐴  

𝐼1 =
𝑉1

𝑅1
=

𝑉𝑇

𝑅1
=

27

9
= 3𝐴  

𝐼2 =
𝑉2

𝑅2
=

𝑉𝑇

𝑅2
=

27

18
= 1.5𝐴   

∴ 𝐼1 + 𝐼2 = 3 + 1.5 = 4.5𝐴   

𝑃𝑇 = 𝑉𝑇 . 𝐼𝑇 = 27 × 4.5 = 121.5𝑊  

𝑜𝑟 𝑃𝑇 = 𝐼2. 𝑅𝑇 = (4.5)2 × 6 = 121.5W 

 

 

 

𝑽𝑻 = 27V 
𝑹𝟏=𝟗Ω 

 

𝑹𝟐=𝟏𝟖Ω 



EX: for the circuit shown below, find:- 

1 − 𝑅3, 𝑉𝑇 , 𝐼𝑇   

2 −  𝐼2 𝑎𝑛𝑑 𝑝𝑜𝑤𝑒𝑟 𝑙𝑜𝑠𝑡 𝑖𝑛 𝑅2.  

Sol:  

1

𝑅𝑇
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
 

1

4
=

1

10
+

1

20
+

1

𝑅3
 

0.25=0.1+0.05+
1

𝑅3
 

∴
1

𝑅3
= 0.1 → ∴  𝑅3 = 10Ω 

𝐼2 =
𝑉2

𝑅2
=

𝑉𝑇

𝑅2
=

40

20
= 2𝐴 

𝑃2 = 𝐼2
2. 𝑅2 = (2)2 × 20 = 80𝑊 

Compound connection 

It has the features of both series and parallel connection. 

 

 

𝑽𝑻 

𝑹𝟏 = 𝟏𝟎Ω 
𝑹𝟐 = 20Ω 

𝑹𝟑 

𝑰𝟏 = 4𝐴 𝑰𝟐 

𝑹𝑻 = 𝟒Ω 

I2           R2 

I3         R3 

I4      R4    I1        R1 

𝐼𝑇 



Delta/star and star/Delta transformation 
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A Ra 
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     C   B 

R1 

 

 

 

 

 

 

 

 

EX: convert the ∆ 𝑏𝑒𝑙𝑜𝑤 𝑡𝑜 ⋏ . 

              A    

  

 6       

 9         

*convert back to delta 

R2 

B C 

∆→⋏ 

𝑅𝑎 =
𝑅2. 𝑅3

𝑅1 + 𝑅2 + 𝑅3
 

𝑅𝑏 =
𝑅1𝑅3

𝑅1 + 𝑅2 + 𝑅3
 

𝑅𝑐 =
𝑅1𝑅2

𝑅1 + 𝑅2 + 𝑅3
 

 

⋏→ ∆ 

𝑅1 = 𝑅𝑏 + 𝑅𝑐 +
𝑅𝑏𝑅𝑐

𝑅𝑎
 

𝑅2 = 𝑅𝑎 + 𝑅𝑐 +
𝑅𝑎𝑅𝑐

𝑅𝑏
 

𝑅3 = 𝑅𝑎 + 𝑅𝑏 +
𝑅𝑎𝑅𝑏

𝑅𝑐
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